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INTRODUCTION
The world has entered the age of biotechnology and artificial intelligence, and encouraging students to test the value of information and knowledge ie to become information fluent, is becoming more important. The education system is also changing in order to adapt to the times. As a part of this, the cultivation of creative talent is a core goal of many nation states, and Israel's Jewish education methods are attracting attention; havruta (or chavrusa) is one such method (Oh, 2014) .
Havruta (or chavrusa) is a traditional Jewish way of learning that involves understanding and solving problems through dialogue between people using interaction processes, sometimes in pairs talking, discussing, and debating with each other (Kent & Allison, 2012) . Havluta, studying with a critical friend, is justified as Talmud said because often, "There is more to learn from a friend than to learn from a teacher…" (Jeon, 2015) .
The American Behavioral Science Research Institute (2013) studied the rate of memory formation in the brain 24 hours after studying in various ways. The results were as follows: Lecture explanations: 5%; reading: 10%; audiovisual: 20%; demonstration: 30%. On the other hand better results arose from discussions: 50%; direct practice: 75%; and teaching: 90% (Havruta Class Research Society, 2013) . In order to get the same effects, taking personal responsibility by studying for one hour using a critical friend method (as with havruta), is claimed to be more efficient than traditional lecture-based teaching .
Havruta begins after the teacher selects a text; the learning activity includes three phases: first, one partner reads aloud while the other listens carefully; often the text is reread multiple times in accordance with reading norms. Second, the participants take turns articulating the explicit and implicit meanings of the text. Third, one challenges their partner to think more deeply (Shargel & Laster, 2016) . The merit of a havruta class is that by asking questions and having discussions, one can stimulate the brain; havruta learning requires different ways of thinking and exploring the thoughts of others, so it leads to more varied and creative thoughts. Havruta is a form of self-directed learning (SDL) because students must take responsibility to learn, find additional materials, and engage in independent thinking in order to prepare for the discussion. In addition, because havruta involves discussion, it develops students' abilities to communicate, listen and persuade others of therir views .
The previous domestic studies on havruta classes focused on students in elementary school classes in various subjects, such as mathematics Shim, 2017; , science (Kwak, 2017; Jang, 2015) , and English . There have not been many studies on middle school (Kim, 2018; Lee, 2017) , or high school students (Kang & Cho, 2017; Shin, 2016; Yun, 2016) . Research on the application of havruta to learning activities in college classes has been limited in Korea, with the exception of studies on online discussions (Joung & Choi, 2015) and psychology classes (Go, Min, & Song, 2017) . This study aims to verify the effects of a havruta class on SDL and learning motivation of college physical therapy students.
METHODOLOGY Design, setting and participants
The researchers utilized a descriptive pretest-posttest study design with a single group of students (n = 95) from College A in Gyeongbuk province undertaking one subject within a physical therapy program. The dependent variables for this study were self-directed learning and learning motivation for students involved with the first-grade topic, musculoskeletal examination and assessment, and practice. The subject entails learning the basics of measuring the joint's range of motion and muscle testing in physical therapy.
The havruta method was applied to students for one semester; actual classes involved 21 hours-3 hours per week for 7 out of 15 weeks. A paired t-test was performed to compare the dependent variables before and after the class. This study was approved by the Sahmyook University's institutional review board (IRB 2-7001793-AB-N-012018126HR). All subjects signed a written informed consent form prior to participation.
Instructional design
Havluta is all about encouraging student interactions: Talking, asking, and discussing issues in class. Jeon (2015) divided the technique into five different options: Table 1 provides an overview of the sequence of activity. The teacher must adjust the number of questions according to the student's academic level. Table 2 provides details where a controversial topic is put up for discussion. Table 3 describes the method of investigation where a topic is chosen for comparison and questions are prepared in class; the approach stimulates debate and deeper thought.
Question-centered

Argument-centered
Comparison-centered
Teaching friends
Collaborative learning with a friend involves two students at an equivalent level, expressing their appreciation of knowledge and 
Asking questions
Asking questions involves formulating a question about material from a prescribed text, then refining the question through discussion in pairs, further refining the discussion in groups, and then having the teacher discuss the question with the whole class. The details are shown in Table 5 .
The chosen instructional design and learning activities appropriate to the study's subject objectives were 'question-centered' , 'comparison-centered' , and 'teaching friend' options. This study applied "understanding of the record of evaluation" through comparison-centered havruta in the first session, and applied "explanation of subjective information, objective information, assessment, plan (SOAP note)" through question-centered. Table 6 provides the details.
Instruments
Self-directed learning
The self-directed learning (SDL) scale for college students proposed by Lee et al. (2003) was used. It consisted of 45 items including 3 ability factors and 8 sub-factors. A score of 1 indicated that SDL was lower, and a score of 5 meant it was higher.
The subscale items of SDL used in this study are shown in Table  7 . The reliability of this study, determined using Cronbach's alpha, was α=.887.
Learning motivation
A modified form of the learning motivation test tool developed by Keller (1987) was used. The questionnaire consisted of 34 items where levels of agreement ranged from "strongly disagree" (1) to "strongly agree" (5). The minimum score was 34, maximum 170, with the average score 102. The minimum, maximum, and average scores for each subscale could be different because of the different number of subcategories. The subscale items are shown in Table 8 . The reliability of this study was determined to be α = .887.
Statistical analysis
All statistical analyses were performed using SPSS version 21.0, and descriptive statistics were applied to demographics data. Internal consistency and reliability were determined using Cronbach's alpha, and a paired sample t-test was used for the assessment of the differences between the pre-and post-test sessions. The significance threshold was set to p < 0.05.
RESULTS
The comparative results on SDL after the havruta class are concepts and learning from each other; one student hears the explanation but can ask questions while continuing to listen. The details are shown in Table 4 . shown in Table 9 . The score for total SDL showed significant differences (p = .000). The subscales of SDL showed significant differences (learning plan: p = .000, learning execution: p = .001, learning evaluation: p = .000), but no significant differences were observed in goal setting (p = .056) and basic self-management ability (p = .118).
The comparative results on learning motivation after participation in the havruta class are shown in Table 10 . Overall learning motivation showed significant differences (p = .000) as did the elements of learning motivation: Attention, relevance, confidence, satisfaction all with significant differences (p = .000).
DISCUSSION
Havruta, also spelled chavruta, is an Aramaic word meaning "friendship" or "companionship" (Liebersohn & Aharon, 2006) . In Orthodox Judaism, a havruta always refers to two students learning one on one. When three or more students learn together, they are also called a havruta. The Judaism Reform expanded the idea of a havruta to include two, three, four or even five individuals studying together (Moskowitz & Rabbi, 2011) . study results showed that reading text and, discussing and interpreting it with others was a key to success; in many situations, it was possible for learners of many ages to complete complex exercises. The basic structure of the teaching method based on havruta was summarized as three elements: Stance, structure, and execution. Figure 1 shows the domains of havruta-inspired pedagogy and illustrates their overlapping nature. Structure refers to the design components the setup for learning. Teachers can explore the many design details of the structure that can support and facilitate learning. Havruta proponents emphasise the notion that attitudes and beliefs can profoundly affect the nature of the educational setting, especially relationships among the resources -the teachers, learners, and the text. The nature of the conversations that occur in the havruta approach is critical. The six havruta practices -listening, articulating, wondering, focusing, supporting, and challenging -can help learners interpret texts together and can cultivate intellectual and relational skills in the process (Kent & Cook, 2012) .
In the twenty-first century, passively learning monolithic content in a uniform way is not appropriate; SDL ability as an outcome of learning is essential (Lee et al., 2003) . SDL is a concept that illustrate that learners themselves are actively participating in learning and showing goal-oriented behavior. This is a process in which the learner himself/herself takes the initiative in learning, diagnoses his/her learning needs, sets learning goals, selects and executes appropriate learning strategies, and evaluates the selfachieved learning outcomes (Yang, 2000) . Yang (2018) investigated the effect of participation based havruta classes on SDL competence in learning events focused on morals. The results showed the percentage of respondents who valued learning and felt enthusiastic about it increased from 27% to 40%. In addition, the percentage of students who responded that they were setting up a learning plan to engage with the learning objectives increased from 21% to 29%. There were significant differences in SDL (involving developing a learning plan, execution, and evaluation). This finding suggests that the havruta technique helped students improve their ability to think and learn through a process involving answering and asking questions, formulation of direct questions, and selection of good questions; this suggests that the learning processes contributed to increasing their self-direction in learning ability. Woolfolk (1988) reported that when learning activities are perceived as valuable to the learner, motivation is increased; one has a tendency to try to study hard. Brophy (1998) suggested that motivation reflects a tendency to perceive learning activities as meaningful and valuable and thus students are more likely to achieve the intended learning goals. Kwak (2017) showed that havruta elementary science class participants demonstrated a statistically significant level of motivation toward learning (attention, relevance, confidence, and satisfaction) (p = .004). This finding suggests that a havruta class fosters interest in the process of questioning and responding to colleagues as an autonomous or self-directed learner.
CONCLUSION
This study examined the havruta approach, and analysis of pre and post-test results showed improvements in self-directed learning and learning motivation. Therefore, it is suggested that the approach has application to a broader range of subjects. The approach to learning and teaching encouraged more active learning; the students took more responsibility for their own learning. By focusing on allowing greater student autonomy, the teacher became more facilitative of the learning processes.
The study has several limitations. First, the subjects were physical therapy students, and there were not many subjects from which to generalize findings. Second, there was no control subject in this study. A follow-up study is needed to make a comparison between traditional teaching/learning activities and the more student-focussed and active havruta learning and teaching method. Third, the havruta class took the form of a conversation in which two people read a textbook and exchanged questions. Through communication between two people, they went through a process of speaking and explaining their thoughts. However, because the students were accustomed to the traditional lecture culture that does not leave much room for questions, the dialogue between the two people may have been awkward and unsustainable. Therefore, teaching and learning materials should be developed to provide more stimulating or engaging opportunities for collaborative and communicative activities. The paradigm shift towards greater access to and use of technology also suggests the need for studies on ways to conduct learning events in more blended modes of delivery, including studying online. The world of work today is heavily reliant on technological competence.
